INTRODUCTION
According to the data presented in the reviews of Linton (66) , Pollitzer (98) , and Seal (106) , El Tor organisms are closely related to the "true" cholera vibrios. Both belong in the first biochemical group of Heiberg; i.e., they ferment mannose and sucrose but not arabinose. True cholera vibrios as well as El Tor vibrios are members of the serological group 0-I of Gardner and Venkatraman of the genus Vibrio. El Tor strains differ from the true V. comma vibrios chiefly by their ability to hemolyze sheep and goat red blood cells. Hemolysis, however, is a rather variable characteristic, especially in freshly isolated strains. Thus, a search for further diagnostic means is being carried out in many laboratories. In addition, the role of the El Tor vibrios in cholera was a moot point until recently when a cholera epidemic caused by El Tor organisms swept through southeast Asia. These problems stimulated research on El Tor vibrios, and this survey is a brief summary of recently published results of studies aimed towards the clarification of the status of these organisms.
GEOGRAPHY AND PATHOGENICITY
It is of historical interest that El Tor-like vibrios were described in a number of localities in Bulgaria, Germany, and the Middle East before the El Tor organisms acquired their name from the quarantine station in which they were isolated from pilgrims by Gotschlich (see 98) . El Tor vibrios have been recovered in areas where true V. comma strains prevailed in the past and were usually considered nonpathogenic (98) . An occasional El Tor strain was isolated also during the recent true V. comma outbreak in Poona (101) and in Calcutta (86) . During the declining phase of the true cholera epidemic in Thailand in 1959, Mukerjee and Guha Roy (86) found, among 70 vibrio strains which were submitted to them, 4 hemolytic and 3 nonhemolytic El Tor vibrios.
El Tor vibrios were frequently isolated from water and food during cholera epidemics (2, 12, 39) , and also in areas from which cholera had been absent for a long time, e.g., from the Ural River (8) and from the Kola Bay (111) . The evaluation of the finding of El Tor organisms in the environment is, therefore, a difficult task.
The pathogenicity of the El Tor vibrios had been questioned, and it was believed that they never cause cholera epidemics (36, 37, 66, 98, 106, 114) . When cholera broke out in the Celebes (Sulavesi) in 1937 and the vibrios isolated from patients, carriers, and water were found to be ElDuring and after World War II, only a few instances were described in which El Tor vibrios spread from the Celebes to Java or Singapore (37, 54, 114) . A mild diarrheic outbreak caused by El Tor organisms was observed in the city of Ubol, Thailand, in 1960 (12, 39) in the wake of an epidemic caused by true cholera vibrios. The origin of this outbreak could not be traced. In 1961, El Tor cholera spread out of the Celebes and invaded several other parts of Indonesia, the Philippines, Kwantung, Formosa, and, lately, also the southern portion of Malaysia and West Irian (2, 16, 28, 29, 30, 31, 31a, 37, 68, 78a, 80, 87, 103a, 104, 126) . During the past months, it also invaded Thailand. The epidemiology and the clinical picture of this El Tor disease does not differ from that observed in cholera caused by true V. comma (37 28, 1964 and Chatterjee (76) 98) . It was part of the Boivin and Mesrobeanu antigen which can be prepared by trichloroacetic acid precipitation (see 98) . The toxic protein of Jenkin and Rowley was isolated also from NAG water vibrios. It is destroyed by proteolytic enzymes and by heating at 100 C for 10 min. The O-specific lipopolysaccharide is relatively nontoxic when compared with lipopolysaccharides from other gram-negative organisms. It does not cause diarrhea in susceptible experimental animals but is absorbed from the intestines into the blood stream. This was proven in rabbits by eliciting in them a Shwartzman phenomenon. When the endotoxin was prepared according to Westphal et al. by extracting cholera vibrios with 45% phenol water at 65 C, the lipopolysaccharides in the watery portion of the extract contained only 15% of the toxic substance of the vibrios, whereas Escherichia coli yielded 50%/,, when treated in the same manner. After the vibrios were treated with urea, the protein part contained 50%0 of the toxin of the vibrios.
Ghose and Mukerjee (56) and Ghosh and Mukerjee (57) examined the precipitation bands formed in agar gel between crude saline and distilled water extracts of vibrios and the respective antisera. One ring, identical with the a band of Misra and Shrivastava (75), developed. Additional rings appeared when the antigens were heated at 100 C. The latter were caused probably by degraded and masked antigenic components and, perhaps, also by the flagellar antigen which may be more heat-resistant in vibrios than in Enterobacteriaceae.
De and co-workers (17, 21, 22, 23) prepared vibrio "toxin" by culturing the organisms in 5% peptone water, and compared its action with that of saline washings of cells grown on nutrient agar. The toxicity of the vibrios was rapidly lost on serial subculturing. The filtrates of peptone water cultures contained mucinase and enterotoxin but no hemolysin when true cholera vibrios were tested. Filtrates of the saline washings of the cells grown on nutrient agar showed mucinase and hemolytic activity also when true cholera vibrios were examined. The toxin was thermolabile. De et al. (21, 22, 23) , and De (18) believed that the thermolabile cholera toxin is an exotoxin. This toxin appeared in 6-hr-old cultures, but the amount began to decline already after 12 hr of incubation. When the toxin was inoculated into the ligated intestinal loop of rabbits according to the technique of De and Chatterjee (20) , choleralike disease developed.
Oza and Dutta (93a) used sonic vibration for the production of a highly active toxin. Ghosh and Mukerjee (56a) found that the ultrasonic extracts of true cholera vibrios showed variable toxicity.
Seal (107) prepared a toxin by growing several vibrio strains in broth cultures containing 0.5% different carhohydrates, under a paraffin seal.
Watanabe and Felsenfeld (121, 122) , studying the supernatant fluid of El Tor cultures, found that the toxin causing death in mice and the hemolytic activity of the supernatant vary independently. At least three water-soluble components were distinguished: a thermolabile exotoxin-like, a thermostable bacterial, and a thermolabile bacterial factor. The antilethal toxin but not the antihemolytic activity of the sera prepared against El Tor supernatant fluids could be partly absorbed with bacterial cells. Watanabe and Verwey (124) stated that the polysaccharide antigen present in the supernatant fluid of El Tor cultures gave a single band by ultracentrifugation and by paper electrophoresis. A second faint line appeared after prolonged incubation. This antigen was highly active against El Tor and true V. comma Ogawa, but much less so against Inaba strains. Rabbits responded with the production of protective and bactericidal antibodies but not with agglutinin formation. Absorption with the homologous antigen removed all protective and bactericidal activity from the sera. The polysaccharide displayed a mild tumor-necrotizing action but was, on the whole, less toxic than the endotoxin from most other gram-negative species.
Burrows (4) observed in electrophoretic studies that relatively larger amounts of faster-moving intracellular polysaccharide and cell-wall protein were present in V. comma strains isolated from severe cases than in vibrios cultured from patients with mild cholera. Gallut (48) reported fluctuations in the toxicity of the vibrios isolated during various phases of the disease. De et al. (22) noted that the enterotoxicity of the vibrios decreased with the decline of the epidemic. A corresponding difference was seen in vitro and in vivo when the VOL. 28, 1964 toxin production of vibrios from the severe El Tor outbreak in the Celebes and of El Tor strains causing only mild or no symptoms in man were compared (40) . This problem needs further study because of the small number of strains tested in these experiments.
Liu (67) (93, 115) . This rapid method was, therefore, recommended only for use by well-trained laboratory personnel (37) . The lack of hemolysin production by some freshly isolated strains, and the slow development or the total absence of this activity in a number of the El Tor strains, caught some laboratory workers unaware during the present El Tor epidemic (82). The interest that followed the rediscovery of these facts, which are not included in all textbooks, resulted in a reappraisal of the methods used for the detection of hemolysin in tube tests. The classic procedure is that of Greig and Pollitzer (98) . Wabha and Takla (119) recommended the use of a 3 % suspension of sheep red blood cells. The vibrios are grown on agar slants and washed off with saline. This suspension is standardized to contain 8 X 109 vibrios per ml. The sheep cell-vibrio mixture is incubated at 37 C for 2 to 4 hr, and then kept in a refrigerator for 4 to 6 hr. Feeley and Pittman (34) subjected the hemolysin test to a thorough study, and found that the composition as well as the pH of the medium influenced greatly the quantity of the hemolysin as well as the length of time during which it could be detected. Brain Heart Infusion broth (pH 7.4) proved to be the most feasible medium in their hands, and 24 hr at 35 C the most favorable incubation time. The test is carried out by incubating 0.5 ml of the growth with 0.5 ml of a 1% suspension of washed sheep red blood cells for 2 hr at 35 to 37 C and then overnight at 4 C.
Of the further differential tests, those of Tanamal, Gispen, and Meyer have been used most frequently (98) .
In the Tanamal soda-serum reaction (113) , a high-titer cholera serum which does not contain a preservative is mixed with an equal part of a 0.3% aqueous solution of Na2CO3. A few drops of a thick emulsion of the organism to be tested are added, and the mixture is incubated at 37 C. True cholera vibrios lose their agglutinability, but the El Tor strains do not.
The Tanamal flocculation reaction (113) is carried out by mixing 0.5 ml of a 0.5% watery NaHCO3 solution with a few drops of the vibrio suspension, then 0.5 ml of a 0.5% aqueous solution of HgCl2 is added. True cholera vibrios show flocculation, but the El Tor organisms do not.
The heat-inactivation test of Gispen ( see 98) is based on the observation that heating for 3 hr at 100 C destroyed the agglutinability of true cholera vibrios but not that of the El Tor strains. Meyer (see 98) found that El Tor vibrios, but not true cholera vibrios, remain agglutinable when suspended in 2% chloroform.
These tests were re-evaluated by Mukerjee and Guha Roy (85) Phage-typing has been strongly recommended as a routine measure in the diagnosis of vibrios (37, 82, 83) . In small laboratories, the phages can be preserved by absorbing them on filter paper discs according to Watanabe (120 (69) were dubious about the significance of coproantibodies in cholera. Thind (116) found that coproantibodies appeared in the absence of serum antibody, that these antibodies were present along the entire gut; and that they declined after injections of epinephrine or cortisone. Freter (46) (37) . Morbidity rates are not available at this date except from the Philippines, where about 20% of the patients with El Tor cholera reportedly had been immunized with a vaccine prepared from true cholera vibrios prior to becoming ill with cholera (37) . Reports from Formosa are expected to be published shortly, as well as a comparative study with El Tor and true cholera vibrio vaccines in the Philippines.
SUMMARY AND CONCLUSIONS The taxonomic position of the El Tor vibrios has not been clarified as yet. Since hemolysis, a textbook characteristic of El Tor strains, may be slow or absent, phage susceptibility is recommended as a criterion in separating El Tor from true cholera vibrios. Additional tests are listed which may be of value in the differential diagnosis of these organisms. The subdivision of El Tor vibrios according to their pathogenicity is of great value for the clinician and the epidemiologist, but may be considered to be less important for the taxonomist. The culture of the El Tor organisms for diagnostic purposes in the laboratory does not present greater problems than that of true cholera vibrios. The trend to use simple and noninhibitory media whenever possible and plates which allow simultaneously the isolation of Salmonella and Shigella is noted. Much additional research is needed in the analysis of the toxic components of the El Tor vibrios and of their relationship to those present in, or produced by, other vibrios, as well as in the field of the immunological responses in immunized and infected persons. Vaccine field trials under well-controlled conditions should be carried out in the future. 
